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THE WILLIAMS MEMORIAL 
Prof. Henry Shaler geologist and professor Cornell University 
tin, Tex the time the Society the Sigma was started notable career 
group engineers, was the first member the organization who was not 
His election and initiation, which took place the fourth meeting 
the founding group,* emphasized and expressed the idea the minds all the 
nine founders that our great society should companionship workers 
pure, well applied, science. 
Professor Williams’ counsel and ideas and ideals exerted such profound 
shaping and directing the policies the Society the Sigma 
its formative years, that the national officers the society, the Cornell chap- 
ter, and the living founders considered eminently appropriate memorial cele- 
bration the fiftieth anniversary his election into membership. The Society 
large and the parent chapter are deeply grateful all who contributed 
enthusiastically the program, and especially the founder, Mr. John Knicker- 
backer, who was the first suggest the celebration, who was constant contact 
with the committee arangements with helpful ideas, and without whom some 
the successful event would not have been 
College 
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THE IDEAL MODERN SCHOLARSHIP* 


HENRY SHALER WILLIAMS 


eal. not scholarship: for have many scholars this modern sort whom 
may look our models, but lift this modern scholarship place 
rst rank; make the ideal for ambitious students; make the attainment 
honor coveted beyond others; this has not before been attempted 
the history American universities. 


old ideal, before the mind the literary scholar, contemplates such 


the intellect and such acquirement learning shall fit the 
olar grasp quickly, accurately, and thoroughly knowledge bound the 
terature the world, together with the power communicate readily, 
vividly, and forcefully his fellows. This the ideal which most students 
after and reasonable ask why should anyone propose another 
propose new ideal because would follow the spirit that 
scholarship, the letter whose law binds and excludes us. 

cannot better than express what conceive the essence 
scholarship which the purpose our society recognize. 

The first element scholarship learning. The real scholar sets 
But the something, well the everything, changes. 


The learning 
which yesterday made the scholar ignorance today. 


The spirit scholarship, 


then, demands modern learning. The old scholarship taught 


reverence the knowledge recorded the course time, thus, 
came respected more than accuracy and imitation the ancients 
eceived higher honor than adaptation modern conditions. The modern scholar 
knowledge means toward the vigorous expression his manhood, 
nowledge those seething elements the midst which lives, and 

second element essential the scholar power communication with 
fellows. must have acquired thorough familiarity with his own 
vehicle thought, but besides this must able use German 
French; with these can reach the civilized world. 

Thirdly, must specialist. 
lan for himself, act for himself. 
support for others. 


his specialty must think for himself, 

Here must rest one, but himself 
must constant student, constantly advancing, and, 

stepping stones his dead self, rise higher things. 

Such are few the elements that scholarship which the purpose 

society recognize, foster, and develop. lighting your torches 

you light them the brightest living altars learning, and not the 

uldering coals dead issues. 

who only imitates the past forget 


e Di 


who adapts himself best modern issues, who serves best the present age, 
been, will always the successful man. 


Excerpts from the Presidential address before the Alpha Chapter 


June 15, 1887 
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these youngsters, devoid fear, could rush and help fill the void.” 


THE WILLIAMS MEMORIAL CELEBRATION* 


THREE THE FOUNDERS 


COL. FRANK VAN VLECK 


the little group the nine individuals who had taken the responsibility 
organizing the Society the Sigma Xi, the substantial aid and the practical 
suggestions Prof. Henry Shaler Williams Cornell 
nvaluable, and later the originators passed from the scene Cornell 


Professor Williams’ earnest interest the Society, and his ability 


initiative foreseeing and carrying through the novel 
rojects entirely new foundation were such lead once permanent 
esults. results and principles have continued directly the present 
and are the Society’s most valued heritage. 
The originating band nine were all young engineering students, except one 
was assistant professor about the age the students, and the youngest 
ember the then Cornell faculty. This little group the founders well 
fact were told older faculty members, that for honor scientific 
approach even remotely the distinction the 100-year-old Phi 
Kappa was imperatively necessary that only body faculty members 
highest attainments should hand out elections distinguished graduates 
seniors. Otherwise this small group nine students would all intents 
purposes have the appearance handing out honors themselves. this 
the young men the Sigma replied, “Neither the distinguished 
fessors science Cornell, nor any other institution, had taken steps 
form organization award its honors for distinction collegiate science 
urses, and that therefore where eminent angels science feared tread 
Prominent 
nembers the faculty general science who were approached, and the heads 
the engineering departments, one and all, regarded the movement 
mtimely and ill advised. young founders had therefore perforce hew 
their program unassisted older and more experienced individuals. 
the fourth meeting the Society held North Hall early 1887, the 
rds, still extant, indicate that motion was made invite Prof. Henry 
Shaler Williams, the head the geological department, cast his interests 
vith the new organization. The background for this invitation was that Asst. 
Prof. Frank Van Vleck the group nine founders had previously had 
very friendly conversations with Professor Williams over the selection 
the Greek name for the new organization. The proposed name and motto, 
Xi, Spoudon Xunones, companions zealous research,” which had 
developed Professor Burr and Mr. Thurber, roommates Pro- 
essor Van Vleck, were looked over Professor Williams and the professor 
Greek, and polished for spelling accent. Professor Williams 
idenced most hearty interest the whole proposed organization, 
endorsed the early draft the constitution, the original copy which 
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tings and reminiscences delivered in person at Cornell University, April 23, 1937 
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SIGMA QUARTERLY 


still the archives the Cornell Chapter. Professor Williams rathe: 
the bold project this band young men, but indicated his approval 
expression “Why not?” and agreed present the next fifth 
the Society the room the North Hall. 

once the little board founders felt that they had experienced 
delightfully sympathetic friend, whom they could relinquish the heln 

Professor Williams did not this time indicate this group that 
had his own mind, unaccomplished project, the formation Gener 
Society Geologists Scientists. probably concluded that these 
men Sigma were apparently possessed with the idea making the 
success, that his project could wait, and that experience derivable from Sigma 
could later applied the formation the society geologists. 

All the founders Sigma passed out the picture 
Williams then shouldered the whole responsibilities the new organizat 
and soon had position where could bring the distinguished 
all the scientific departments, and coincidentally arrange for the introduct 
new chapters other prominent universities. 


the light the succeeding fifty years, too high honor cannot ext 
Prof. Williams for the careful and conscientious way which 
step early years the Society was thoroughly thought out and with 
and enthusiasm carried successful fruition. 


MR. JOHN KNICKERBACKER 


certainly great pleasure and privilege speak you this 
June 1886, John Berger, Edwin Sanderson and grad 
from the Rensselaer Polytechnic Institute Troy, New York. 

the fall 1886 entered Cornell University resident 
Dr. Robert Thurston, who was then the head Sibley College, laid 
special study shop work, physical laboratory work, machin 
and other courses for take. 

June 1887 each graduated with the degree mechanical engi 

Early the fall 1886 were asked Prof. Frank Van Vleck 
with him and others the forming the Sigma Society. 
Van Vleck was man vision. saw the need the engineering 
honorary society such Phi Beta Kappa was the men the 
studies. The work the Society progressed shown the original 
the minutes which are written fine legible hand but are undated 
year 1886. 

January, 1887, Prof. Henry Williams was elected members 
shown the minutes the Society yet recorded the especially 
interesting note that the time Professor Williams was 
membership all the men the Society were either graduate engineers 
engineering courses follows: William Asher Day, M.E.; John 
C.E.; John Knickerbacker, C.E.; William Addams Mosscrop, taking 
William Herman Riley, M.E.; Edwin Nash Sanderson, M.E.; 
Smith, taking M.E.; Prof. Frank Van Vleck, M.E.; Charles Benjan 
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the minutes dated January, 1887, Edwin Sanderson recorded 
surer the Society. Professor Williams, the formation the Society 
during the year 1886, was found have started society similar 
Sioma among students his course few years before, and was decided 
ask him join with the forming Sigma Xi, which invitation was 
cepted him. Later was elected President the Society. 
the spring 1887 after the organization the Society, the first members 
Alpha Chapter were elected from the faculty and the student bodies, and 
Society was started its successful course. 
remember the printing the first membership certificates 1887 and 
seeing the records Andrews and Church January, 1887, that the bill was 
Prof. Frank Van Vleck. This was looked June 1936. 
was Ralph Waldo Emerson who said that “History story agreed upon.” 
seems that every effort should used have perfect record 
ssible and such record the possession the Secretary. 
Last June, 1936, the celebration the founding the Society was held, but 
appears that not only should the first thought celebrated but the work 
other founders the forming Sigma should included. 
John Berger, Sanderson and Harry Ezra Smith have passed on, 
seems that the part they took the forming Sigma should 
and that this should apply all those who were among the founders the 
Society 1886-1887. 
May express thanks, which think shared others for this occa- 
which recognizes the founders who were not among that number June 
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PROF. CHARLES BENJAMIN WING 


have been asked tell you something recollections the early 
rganization our Society and especially something Professor Williams’ 
nfluence guiding and directing the expansion into the widespread organization 
that have today. 

The early eighties the last century marked the beginning remarkable 

the demand for university training. large percentage this 

demand was the fields science and technology. Cornell was one 
the first institutions university rank recognize equality educational 
lue intellectual effort the study any subject. 

‘his liberal attitude was naturally attractive students especially interested 
science and technology, and the school year 1886-1887 was notable for 
rease the number graduate students especially the departments 

hysics, chemistry and engineering. The number undergraduate and graduate 
udents the departments natural science was also increasing rapidly. 

David Starr Jordan, “The winds intellectual freedom were beginning 
hlow 


must not inferred that youngsters, just graduates about graduate, 
realized this situation and were thereby moved organize order 
nnounce this freedom the academic world. 
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had, however, observed that while students science and eng 
numerically formed signincant percentage the graduating class, 
but little any public recognition, the formal commencement exercises, 
four years hard intellectual work required students science and 
ing before graduation. 

The motives that urged the founders organization may have 
and granting themselves honors somewhat open question, nevertheless 
work was undertaken seriously and truthfully said that the 
long view predominated from the start—some means securing 
scientific intellectual endeavor equal basis with similar work 
arts—some means encouragement the graduate continue thr 
the long hours patient laborious investigation necessary 


success. 


The details organizing were great fun. First search for 


combination that had not been used before. Then consultation with our Phi 
Kappa roommates, George Burr and Charles Thurber, for suitable 

correspond with the available letters. The final choice was Sigma 

hope that “companions zealous research” not too free translation 

motto. 

Recollections fifty years ago—by pseudo scientist—are never too 
worthy, but the remembrance quite clear that all these details 
plished before soon after the founding meeting the Society was held 

Then came the question how the foundling was properly 
and cared for. 

Some time during the fall 1886 some one the founders—and her 
recollections are somewhat dimmed—heard that Professor Williams 
several years been carrying correspondence organization, among 
students, with ideals and purposes similar those the Society just 
Just when the subject the new Society was first broached Professor Willi 
perhaps now unknown. Possibly someone present can tell. 

One thing sure—Professor Williams’ inspiration and advice 
man was the mainspring needed vitalize and perpetuate the ideals 
founders had perhaps somewhat immaturely conceived and expressed 
founding act. Under his guidance elections from the teaching staff 
were made and applications for charters from other institutions consid 


With the election Professor Williams the spring 1887 president 


the Alpha Chapter tne Society was successfully launched and ready purs 


its subsequent successful career. After the close the academic year 


the nine members the founding group soon 


Van Vleck, through whose persistence and energy the idea originated 


was developed into concrete organization, left June, 1887, for 


Mosscrop soon wound England. The rest were scattered 
Aside from encouraging the organization additional chapters the contr 
tions most the development the Society have been few 


between. trying recall incidents illustrating the assistance 


group founders Henry Shaler Williams, quotation from the address 
the late William Alison White the recent installation the George 
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Chapter the Sigma seems state the situation dis- 
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ussing education and the present world crisis Doctor White says: 


“In thinking over own life and own experiences school and 
college seems me—and say ‘seems’ advisedly because know only 
too well how treacherous the memory for one’s youth—that the first 


place had unusually splendid group teachers men and women 


who were consecrated their task who were high character and not 


l 


only men and women learning but wisdom.” 


This accurate description our feeling for Henry Shaler 


Doctor White then goes say: 


believe that the greatest privilege that comes the youth this 
land sit under the instruction men ripe wisdom and 
character who are capable inspiring the student those qualities 
curiosity and eagerness learn and devotion what they conceive 


their calling life that make the true manhood and are 
aiming for.” 


Sigma was fortunate that its early days secured such inspiration 


rom the leadership Henry Shaler Williams. you who are just beginning 


life work the year 1986 seems the far distant future, 1886 


seems but short time past. 


great pleasure for with you tonight and welcome you 
llow members the Alpha Chapter Sigma Xi. feel like renewing 
uth. There much needs doing. You have been chosen members 
Sigma because you have shown promise that character, curiosity and 


learn that Doctor White has spoken of. You have also shown 


ligence and capacity for hard intellectual effort. believe you are imbued 


ith the spirit that Kipling beautifully describes his 


“And one shall work for money, 
And one shall work for fame. 
But each for the joy working 
And each his separate star 
Shall draw the Thing sees 
For the God Things They 

here has perhaps never been time when there was more need for hard work 

clear thinking. believe you will develop the wisdom necessary apply 


results your research for the use and benefit humanity your 
eneration. 
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SIGMA AND THE UNITY SCIENCE’ 


one surveys from his secluded laboratory the broad domain 
outside his own special interests, the interlocking nature scientific 
once becomes apparent, and few special problems can ultimately 
ered apart from correlated fields. Despite the high specialization 
science fundamental unity. 

hardly necessary more than mention the artificiality the distinct 
sometimes drawn between pure and applied science. this 
too numerous and well known need detailed consideration here. Likewise, 
interrelated and mutually supporting aspects the scientific advance 
little comment. 

May take single example problem which from the standpoin 
human welfare may readily termed one “practical” significance—the 
cancer. 

The cancer problem being intensively investigated number 
institutes well more incidentally numerous medical laboratories, 
from number approaches. This last has become necessary, for wit 
advancing knowledge has become obvious that cancer presents broad 
problem. 

First all, now quite generally recognized that cancer 
derangement tissue metabolism and certain degree general 
metabolism well. Any knowledge the intricate physico-chemical changes 
that underlie life processes becomes pertinent for the specific problem. Her 
recent years, physiological and chemical approaches have become mark: 
significant. number chemical substances have been found 
producing, some them derived from certain internally secreting 
However, the conditions under which they thus act and how they produce 
abnormal growth, which cancer, will comprehensible only when the 
growth and tissue metabolism are better known. 

The ultimate aim science, namely, the use the quantitative method wit 
mathematics its essential tool, has far had less direct application, save 
the purely statistical and genetic approaches: for genetics, that youngest 
biological sciences, attempting make its contribution the cancer 

Doctor Wood, director the Institute for Cancer Research Colun 
University, has recently said: “The [cancer] problem difficult 
because [it] concerns life and see into this mystery need 
this may, can safely said that any fact from whatever sour 
which contributes knowledge the basic life processes will 
tribute ultimately our knowledge cancer. Chemistry, physics, biolog) 
medicine, various and mutually supporting ways, must all service 

This single problem illustrates impressive way the fundamental! unity 
science its factual side. The cancer problem not unique. Any 
biological problem, pure applied, might similarly set forth. like manner 
one might turn the engineering sciences, and there find the same unity 
physics, chemistry and mathematics. 


* Address before the Cornell Chapter, at the Williams Memorial, April 23, 193 
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SIGMA AND THE UNITY SERVICE 


unity science could also presented from the standpoint the 
method. More pertinent the attitude mind which makes true 
scientists kin. observe correctly with keen appreciation the problem 
and with adequate knowledge earlier endeavors solve the prob- 

draw correct conclusions from the observed facts and view them 
proper finally, look beyond the facts what they stand for- 
these sum the qualifications the scientist. Not the least them the 
last; for the true scientist man vision, and the rigidly controlled use 
imagination the supreme qualification the scientific mind. 

Granting the correctness the anecdote, was this gift imagination 
which enabled Newton look beyond the falling apple and visualize the law 
gravitation. Thus James Watt could forsee the potentialities the steam 
ngine the bouncing lid the kettle over the fire. 

Such qualities mind make scientists unitary group. was just 
recognition the mutual sympathetic understanding and community 
interest among scientists that made the induction Henry Shaler Williams 
Sigma Xi, fifty years ago this spring, significant event for the Society. 

The year before group nine young engineers Cornell and one 
Mr. Frank Van Vleck, had banded together, organized scientific 
society, and named “The Society Sigma Xi.” Professor Williams 
seems had the same year established within the geological department, which 

was head, scientific society. This termed “Society Modern 
ientists.” was the suggestion Professor Williams that the two societies 
erge. This suggestion was readily accepted the founders Sigma Xi, and 
enthusiastic cooperation the two groups was prophetic the future 
strength the Society. Henry Ward, former National Secretary, has 
nicely stated it: “Its source [was] 


the confluence two streams 
arising, one within the student influence and the other from the teaching 
cle great university joined opportune moment into current strong 
ugh cut its way through obstacles and establish for itself permanent 


” 
urse. 


What would have been the course the one stream, the incipient Sigma Xi, 
without the confluence cannot course told; but the acceptance Professor 
Williams into the Society not only gave greater strength but clearly altered 
lirection, for there was added the recognition scholarship science new 
promise achievement research; and also, equally significant, 
appreciation the unity science despite the sundering effect modern 
specialization. Established broad foundation, the remarkable growth 
Sigma into the important and influential Sigma 1937 was inevitable. 

Last June, most you are aware, Sigma celebrated the semi- 

ntennial its founding, with elaborate ceremonies Cornell University, 

site its origin. altogether appropriate and fitting that take cog- 
izance this year the significant results the initiation into Sigma Xi, fifty 


ears ago, Henry Shaler Williams, and mold the exercises tonight his 
nor. 


Professor Williams was selected the first President the young Society, 
1887, and with the expansion other institutions became the third President 
the national organization; for Sigma expanded, slowly first, but with 
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increasing momentum the years passed, until today there are 
chapters many institutions learning. The mother chapter 
has thus become but one widespread confederation chapters. 
early years the expansion, the influence Professor Williams was 
and his high ideals ensured the soundness the growth. this con 
however, may mention also another man, our own professor emeritus, 
Nichols, who was indeed the first and again the fifth President the 
organization. 


turn now consideration the man, Henry Shaler Willia 


find ready understanding the part which played the establishment 


Sigma Xi. Born Ithaca, with his early education here, spent seven 


Yale, receiving 1871 the degree doctor philosophy the 


comparative anatomy. These years really determined his life work; for 


year professor natural history the University Kentucky, and 


number years business, which obviously disliked, returned 
chosen field, and for thirteen years Cornell University was, first, 
professor, then professor paleontology, and finally professor paleont 
and geology. was during this period that played his significant 
the establishment Sigma Xi. Called the Silliman professorship 


Yale 1892, again served the expansion Sigma Xi, for his was 


dominant influence the establishment the Yale Chapter 


one established. After twelve years, again find him back Cornell 


fessor geology—a position which held until his retirement sixty-five 


With his retirement, there ended career thirty-three years the ser 


two universities; career rich, not only the promise and pron 
research, but its practice, for eighty-seven scientific papers, largely 
field paleontology, summed his years thought and work. Train 


biologist, and beginning his scientific work period when the theory 


evolution became the dominant question biology, vigorously attacked 
vigorously defended, Williams once enthusiastically accepted the 


supported his work and Yale illustrated significant course 


became classic. 


His contributions science have been several times reviewed, and his 


the establishment Sigma has been more than once recorded 

not further elaborated. is, however, his personality that brings him 
us. From the perusal several reports his life and work, 
addresses made his honor, and the few letters which have been pri 
read, his character was ever stressed. 


From glimpses have thus gained, reflected the words his trie! 


colleagues and students, would visualize for you, man 


indeed becomes scientist, without guile pretense, retiring, 
erous and forgiving almost fault; unwilling, often, fight for his 
rights, unless indeed some principle were involved. can better 
term such characteristics truly Christian. They won the cooperati 
colleagues the early days Sigma and their love and esteem. 
them with keen intellect and marked gift creative imagination, 
portrayal the man complete. 
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in t 


early days his administration, Benjamin Ide Wheeler, who had 
een called the presidency the University California from the chair 
Greek this University, often said the occasion academic gatherings 


sort, “It good here.” This true this occasion for more than 


reason; present the annual initiation the Founder Chapter the 
ema Society and memorial meeting honor your distinguished 
logist, Henry Shaler Williams, the first scientist elected membership 
field other than engineering, constant and wise guide your chapter its 
fancy, privilege and honor. here company with three the 
harter members gives thrill which might well arouse the envy the 


u 


inds members Sigma scattered throughout the 
our beloved President, Doctor Durand, cannot with tonight. 
serving the Society installing new chapter the University Utah. 
extend you his greetings and that the members the Executive Com 


tee who cannot with tonight. 
This University may proud the fact that here organization was 
started which has had far-reaching influence the development research 
this country, achievement far beyond the original intention recognizing 
inguished students science election membership. 


was therefore 
fitting that memorial tablet the founding the Society was erected 
this campus the occasion the Society’s Semi-Centennial. personally 

reasure the replica the memorial which received member the 
Committee. The Semi-Centennial number the SIGMA QUARTERLY 
ith its account the celebration held here last June significant account 
the dignity the program the celebration which records, the charming 
mplicity the story told Founder Van Vleck the inception the Society, 
the importance the addresses leaders science and education. 

learn from Mr. Van Vleck, who fortunately here tonight, the 
those days scientific men elected Phi Beta Kappa, and 
consequent resentment the founders, which led the organization 
rival scientific society which classical scholar such should eligible. 
have not had opportunity read the address Charles 
‘rancis Adams quoted Mr. Van Vleck, but would like take issue for 
ment with the attitude Mr. Adams toward the classics when says “we 


more classical veneer, whether furniture education; not 


” 


veneer 

quite amusing that our founders had depend their classical room- 
ites for the selection Greek letters not yet use give the new society 
collegiate standing and after such letters were found, have them fitted 
appropriate motto. surprising, considering the friendly rivalry these 
ung engineers, that they trusted their classical friends when they accepted 
‘he proposed Greek motto for our Society with its purported meaning. 


lress delivered the Williams Memorial, Cornell University, April 23, 1937. 
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course, being mere scientific students the lines from Virgil “Quidquid 
timeo Danaos dona ferentes” did not come their minds arouse sus; 
all went well after the founders had been assured the professor Greek 
the propriety and significance the motto. 

feel that after these fifty years existence our Society 
apology Phi Beta Kappa. Not only did the founders get their letters 
motto from the classical men, but ever since, science has used the Latin 
Greek language its mode expression designating its fields endea 
and within the fields, their subjects study, and the contents its 
learning, such astronomy, geology, genetics, etc. scientific student 
often sea the meaning words flung him lectures print 
books. The professor science rule unable give the 
the technical terms which uses. speak the dead languages but 


ect 


the scientist that keeps them alive, chiefly because the clearness with 
may express himself with the use words Greek and Latin roots. 

something more than veneer about that. quite fundamental and 
pensable for the use good English. And think the cultural treats that 
store for the scientist through the heritage the classics when 
that leisure which one-hour working day will bring. 

well remember the struggle the part science for place under 
sun the universities toward the end the last century. Steadily 
moved ahead until have attained commanding position. Perhaps 
now overemphasizing our importance while should give our 
support the classics maintaining themselves our institutions 
learning. 

And where have been going? might well quote here the opening 
from Homer’s Odyssey, 


‘ ‘ 


which applied our Society means, “Tell me, Muse, what happened 
Xi, the resourceful organization, after destroyed the sacred clan Phi 
Kappa (or tried relegate oblivion).” You see not even member 
Executive Committee can express himself wishes without 
from the classics, trite the quotations may be. 

Here reminded that have already glorified the triumphs Sigma 
the QUARTERLY and that still more its illustrious history store for 
when read the Semi-Centennial Record, just off the press. fear, however 
that the behavior the Society not very different from that the treacher 
Greeks who looted Troy and carried off women. are still looting the class 
and are also snatching women members when they are promising 
then, they are not always unwilling victims. honor today the class 
and Phi Beta Kappa! 

But expected discuss this evening the subject research 
tion universities. This requires the adoption some definition 
aspects that their enumeratior would take far afield. believe that 
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ive any field.” The spirit research should always that unbiased 

search for truth which automatically takes research out the field con- 
troversy. 

Research universities should emphasize above all the discovery hitherto 


known fundamental principles their clarification. Universities are not 
concerned with the exploration and application these principles 

practical purposes. Progress this direction rather the function the 
ndustries, although must admitted that sharp dividing line can 
beween the functions universities and the industries general the 


the promotion knowledge. Quite often fundamental discovery 
hysics chemistry made university once has revealed its practical 


plicability reducing cost, enhancing efficiency industrial service, and 


increasing the comforts life. the other hand, further exploration funda- 
scientific discoveries industrial laboratories often reveals significant 
basic principles. 


The well-known main objectives university are the preservation the 
ta} 


lished bodies knowledge and their transmission coming generations 
teaching fundamentals youth; the constant expansion the frontiers 


wledge research; training the learned professions; service and leader- 
ship public affairs; and general intellectual stimulation communities and 
nations. The satisfactory performance any one these functions can 


ined best relation the others. 

Here are once confronted with the fact that the name “university” 
ised many institutions which consider their main function teaching with- 
out due recognition the importance research other functions. Too much 

listinction being made between teaching and research. Good teaching not 
mere spoon-feeding accepted knowledge, even accompanied problems 
llustration theory, but implies constant verification professor and student 
hich brings the latter the threshold research. 

Universities are often criticized for the projects undertaken graduate 
Beta signified the titles theses for degrees. This criticism doubt 
out justified some cases but must not forgotten that even the primary 
efforts students may not lead important contributions, their intel- 
tual activities are developed the methods and procedures inherent 
They are therefore being trained research rather than for research, 

for better use their intellectual faculties. 
The use the name University distinguished from College institutions 
that not recognize research one their important functions due largely 
classics unjustified inferiority complex. They feel that the designation University 
with greater prestige the eyes the public and perhaps also 
classics lucational circles. also graduate schools are organized appointing 
lean and offering higher degrees without adequate facilities scholarly and 
research staff and equipment. The recent investigation the American Council 


Education the facilities offered American institutions for the training 
the Ph.D. degree has brought forth some interesting results this respect. 
they speaking may say that the standing universities came out 
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the inverse ratio the percentage their graduate students receiving the 
degree. There are, however, notable exceptions some outstanding 
These institutions not organize department give the Ph.D. 
unless such department can maintained outstanding depart: 
scholarly activities and research. They also make careful selection the 
dents worthy the opportunities which they offer. The same true part 
departments the same institution. Naturally under such conditions practi 
every graduate student allowed remain becomes worthy candidate for 
degree. not wish understood criticize ambitious institutions 
have not yet the facilities necessary for the establishment graduate 

they embark ventures university type. Such expansions often 
honest effort grow real educational service, but seems that 
ate curricula and higher degrees should not offered unless adequate 
ably outstanding facilities shall have been provided. Appropriate training 
higher degrees then follow naturally fields which the proper facilities 
been created. Some institutions, calling themselves colleges rather than 
sities, are far ahead this respect many so-called universities. 
graduate school hardly necessary when the institution small and the num! 
outstanding fields scholarship and research limited. Competent 
mittees might well perform the necessary faculty and administrative 
for higher degrees without the formality graduate school. the 
time such activities might well grow into organized graduate schools 
fact, believe that graduate schools have thus begun many our 
universities. recent years the practice has been begin the other 
around. 

also not denied that such institutions carry forward high 
methods into the undergraduate course and the graduate school. The pract 
more general than desirable. Under such conditions the student not 
realize that universities are institutions opportunities which may tal 
leave. seems that the best service that can rendered stud 
let him sink swim without too much paternalism. When that attitud 
attained there opportunity for initiative the part the 
practically every educational institution. This particularly time when 
institution should take stock itself and organize its activities 
with its resources, conduct such activities the highest 
prestige and recognition will come institution that way than venturing 
into fields and activities which cannot adequately handle. Then the 
dents transfer from such institutions outstanding graduate schools they 
form some the best student material, know true the present 
certain cases. Whether institution calls itself College 
after all not matter great consequence provided that its offerings 
curricula and degrees does not beyond its facilities. 


These general considerations lead clearer understanding why 


Universities are the logical and perhaps the only remaining 
freedom search for truth, 


\ 
| 
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Research intellectual vitamin keeping faculties alive leaders 
their field. 


Research cultivates spirit adventure the student explore the 
borders knowledge. 

\ssociation students with professors engaged research constitutes 
teaching inspiration and training the scientific method. 

Research universities provides industry, medicine, engineering, social 
and other agencies with new fundamental principles basic applica- 
tion for improved living. 

results research contain the substance for raising the intellectual 
level people general. 

The scientific method inherent research indispensable attack 
educational, economic, social, political, and international problems 
contrasted experiments which disregard the heritage the past. 

Research and university teaching research constitute the nourishment 
which universities are kept the highest level the service com- 
munities and nations. 


Perhaps there nothing little new these pronouncements but the gen- 
ral attitude towards research the cross-section our people large seems 
for their repeated emphasis. 

the faculties many institutions there appears exist restlessness 
what considered lack opportunity for research. more than 
occasion and, doubt, many others who are fortunate con- 
nected with institution which research recognized one its essential 
have been asked what means research may given the decent living 

Quite often hear that the establishment so-called research professorships 
uld far towards creating proper research atmosphere institution. 
this cannot agree, for the simple reason that true university every 
teacher should potential research man and free engage research activi- 
ties, not toleration but with the hearty support his institution. this 


not mean that the rating faculty member should solely depend his 
prominence, effort and success, research. The great scholar who rarely 
publishes but inspires his students critical discussion advances made 
thers should rate high the producer. The value professor also lies 
his constructive work the development his university and public 
service. plea merely that opportunity for research should not limited 
centralized about few faculty members but that inherent function 
faculty member. that sense then every faculty member potential 
research professor whether not carries that particular title. 

perhaps quarter century ago the adventurous faculty member 
who was not satisfied with teaching, accepted knowledge without verification 
ithout working the borderline knowledge, found only very few 


institutions higher learning easy and definite way securing support 
ambitions. The usual system was persuade the president and the trustees 
allow him slight grant-in-aid moderate departmental budget increase 
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and such special financial support was not forthcoming, squeeze 

his research out not too liberal expense and equipment allowan 
department. Under such circumstances questions might well arise 

extent which different members the same department were favored. 
arrangements cannot considered giving research decent 

limited number American universities that research consid 
essential function and effort made adequately provide for its 

How then may brought about that research can fostered 
tions where does not flourish? can will financially 
administration come forward with facilities financial otherwise, for res 
many cases administrators and trustees are forced the 
meeting demands support research. often thought that res 
activities cannot developed institutions without prior earmarking 
siderable sums for that purpose, whatever their source may be. 

Far more important for the faculty than adequate funds, least 
the development and fostering research spirit within the faculty. 
take illustration institution not yet awake the 
research where number members this Society are engaged 
They naturally drift together and possibly form Sigma Club. 
and otherwise they stimulate each other exchange ideas and report 
investigations their own and others which they are interested. 
activities constitute the beginning research atmosphere and stimulus 
new undertakings. can hardly conceive that this stage would 
interest administration the prestige that would accrue 
institution through research and consequent more effective teaching. 
definite plan for fostering research would result. Such plans will quit 
different different institutions. 

One the ways that has proved most effective the establishment 
committee research, the recognized function which shall appraise 
and projects and report the ways and means which project may 
supported. Often not funds but little more leisure all that needed. 

This naturally raises the question teaching loads. fallacy 
that men the same rank the same department should carry the same 
classes hours instruction, that one faculty member relieved 
part his load, others the same rank may claim the same privilege wit! 
however, paying dividends the university research. 


The teaching load relation research has been moot question 
institutions learning for some time. has occurred that one 
handling this matter would start with fair teaching load for 
various rank the assumption that they are not engaged research 
constructive university service such important and time-taking 
work the fostering and development cooperative relations with state edu 
cational systems and other extra-mural agencies. 

department chairman might well consider requests members 
department for limitation teaching schedules which may far 
teaching all formal classroom meetings, but would teaching throug 
conferences, informal seminars, and supervised research, etc.; est, teaching 
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example and inspiration through close association with students. should 

difficult for the chairman department after conference with his asso- 

the department recommend year year the administration various 

teaching loads for members the staff. this adjustment 

well call the research committee his institution for advice. The 

t-making authorities the institution would then have sound 

for the teaching requirements department and the research needs 

individual faculty member. all such matters the old saying holds, “where 
there will there way.” 

all new developments the beginning will not easy. The authorita- 
tive bodies who are responsible for securing providing the financial support 
institution such trustees and legislative bodies too often still consider 
research luxury and waste funds. This particularly true the case 
state and the smaller privately endowed institutions. Once, however, 
sympathetic attitude the president and trustees regents has been aroused, 
definite plan educating the supporting agencies institution the value 
indispensability research can developed. The education legislators 

the public general course the most difficult part the task. Here 
feel free say that above all somewhat aggressive policy spreading the 
gospel research the part the president essential. who, with 
support the faculty, can persuade trustees and regents, and all them 
wether turn, the supporting bodies such legislatures. well aware 
that some presidents may find themselves awkward position attempting 
follow such program have outlined but thoroughly convinced that 
hen undertaken with enthusiasm and energy the desired end will 

omplished. 

The University California was among the first, perhaps the first, which 
twenty years ago embarked the experiment research board, then 
the President and now nominated Committee Committees 
the Senate for faculty confirmation. This was under the administration Presi- 
dent Wheeler. leading spirit this movement was Dr. John Merriam, then 
professor paleontology and for many years president the Carnegie Institu- 
ion Washington. 

The modest sum $2,000 was included the annual budget support 
research under the designation “Miscellaneous Items.” From this sum allot- 
ments were recommended the Board, particularly assist younger 
nembers the faculty carrying forward some worthy research project. 
Just before the depression the annual appropriation for research had grown 
approximately $100,000 and for many years has appeared the budget 
appropriation for research. This significant recognition research due 
the enthusiastic and growing sympathy the President and Regents for 
research and their efforts convincing the legislature its importance 
one the many functions the University. feel that the day when research 
has justify itself the University California now past. 

other institutions, when the Board was created many research activities 
were under way particularly our endowed research institutes, then somewhat 


hed from the general research activities the University. Projects 
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members the faculty were also under way, mostly supported from 
mental funds. The creation Board Research, however, was 
notice every faculty member that agency had been created whic! 
give sympathetic ear projects for research, would appraise their signi 
and report the necessary financial support. Applications are invited 
the President and then referred the Board which now consists 
members. This policy doubt proved tremendous stimulus. 
its important features that any faculty member may present his ideas 
plans without previous authorization the part his superiors the 
ment otherwise. 

The labors Research Board are means simple. has 
the qualifications applicant the basis his previous accomplishn 
Frequently found that man has carried under considerable sacr 
financial well otherwise, and little assistance the way equipment 
technical assistance will speed his work and make more effective. 
difficult task the appraisal the significance the proposed project. For 
purpose expert advice often must sought within without the Universit 
The Board, however, must reserve itself the final appraisal all availa 
evidence. should the policy board have its university 
initial gambling men and projects its own expense and have the 
refuse further appropriations progress reports the end the year 
justify expectations. best make all grants-in-aid from year year 

If, surely will the case, some projects initially limited scope, 
great possibilities which can realized only with substantial funds that 
the question for the institution grant either from the research fund 
otherwise, then fortunately two ways are open where the president, wit! 
advice the board research, can again perform important funct 
application foundation enlistment for support the part friend 
the university. When project has gone through its experimental stag 


itself, the chances that support may secured from outside sources far greater 
than support sought for untested undertaking. 

Once while project initiated developed with support the 
research may become such scope and significance that grows int 
organization with independent budget. recent illustrations this 
may cite the creation the University California the Institute 
mental Biology under the directorship Prof. Herbert Evans and 
Radiation Laboratory Prof. Ernest Lawrence. Such course 
almost automatically has taken place number institutions, even 
institutes not have the continued support foundations. Another interesting 
result recognized research activities university that once whil 
foundation expresses its interest certain research activity and offers uns 
licited support. This may sound like myth but such offer came 
very recently. 

course, well known that foundations initiate programs their 
which can best carried out university, and approach the 


d 
after the part the board research, has fully justified 


pate they have confidence its research administration and find facilities 
existence initiate the project. accepting such new undertakings uni 
versity generally must prepared absorb the activity course time, for 
projects are such that they have terminal facilities. the chief interests 
foundation change other activities the university cannot always such 

ial condition that the foundation can withdraw entirely, particularly 
depression occurs the meantime. Liquidation continuation such 
undertakings reduced scale one the difficult problems the solution 
which research board can advise. Fortunately does not happen that the 
withdrawal foundation abrupt but nevertheless negotiations for proper 
solution the dilemma are sometimes arduous. 

The continuing acquaintance board research with the significance 
the research activities men and departments course time almost auto 
matically points the direction increasing, diminishing, discontinuing 
support. highly significant project ultimately requires more support than 
can allotted the university, board research may advise application 
for grant-in-aid supplement the university’s contribution. personal 
opinion, however, that research board large university, private public, 
should approach foundations other agencies supporting research for minor 
applies also research institutes. almost always possible for large insti- 
tution care for such minor needs and its general program will not suffer 
any extent does not secure comparatively small contributions from outside 
sources. the forgotten man the smaller institution with few research 
facilities who deserving first consideration the matter small grants 
from outside sources, including this Society. the forgotten man mean the 
young faculty member, perhaps holding the Ph.D. degree and trained 
institution with rich research facilities who has his first teaching experience 
virtual desert facilities. Let preserve for the nation the research promise 
inherent this type forgotten man every encouragement that can given 


the other hand, existing research institutes might well considered for 
substantial single grant, particularly equipment, expansion into related 
field becomes imperative. all such matters boards research can advise and 
fact, own experience, research foundations have asked for advice 
receipt independent applications from institutions where boards exist. Admin- 
istrations have also sought the advice their boards case proposed expan- 
sions institutes. The upshot these various board activities gradual 
unified research policy and prompt appraisal proposals, elimination waste 
extravagance, and coordination research activities. particular school 
has its own endowed research fund, general research board the university 
can most helpful its administration cooperating with independent com- 
mittee that may charge such funds. the other hand, advisable 
for large departments with considerable research requirements maintain 
common consent its staff, committee which reports the research board 


research requirements individual members the department. This has 
proven the University California great assistance the board its 
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consideration the applications issuing from individuals the dep 

For such research groups has been found expedient charge the 

the department one its designated members with the administra 

the research allotment, with freedom make minor adjustments wit! 
department consent those affected. Some centralized supervision 
remain with the chairman the board the designated departmental 
over expenditures that grants may not used inadvertently for purposes 
specifically approved. Naturally, however, burdensome 
adopted and the machinery the administration grants-in-aid should 


simple possible. sense responsibility recipients grants-in-aid 
taken for granted. 

Much saving can effected institution refrains from expending 
materials and equipment that are not needed immediately. 
should limited the acquisition collections, etc., whatever nature, 
are indispensable for the prosecution definitely formulated project. 

cannot denied that some institutions research interpreted 
conducted wastefully expensive. example waste research 
the collection data for its own sake without scientific interpretat 
Statistical work often proposed which requires costly collection dat 
which are available government bureaus. This often true educat 
and economics. Nevertheless, research inexpensive general 
leading the promotion knowledge for the cultural and economic 
Society. Far more wasteful than research can ever the cost 
unsuitable student material. 

definite formula can proposed advance for the handling all 
many problems that may arise, but research board constitutes agency 
their study and for recommending how meet them. 

have mentioned order some the initial steps necessary for the recog 
nition research function universities. These were the urge 
faculty itself for research, the sympathy the administration and supporting 
agencies, budget allowance, however small initially, stimulate scholars 
with genuine needs 


all gradually resulting general research 
within the university. Other necessary provisions for the development 
atmosphere are travel allowances enable faculty members attend scienti! 
and other scholarly meetings even these travel allowances cover only trans 
portation, and system leaves absence for study and research. aga 
some general policies are necessary. faculty member should feel that 
can claim travel allowance merely present meeting make contacts 
much that might seem desirable means were abundant. Travel 
probably must limited men who have important official functi 
meeting such delivering presidential address who participate 
such symposium which enhances their own value the university 
have paper present which significant contribution their own 
other words, attendance must benefit not only the faculty member 
also his institution and the field learning which represents. 

surprising how rapidly faculty will understand and support 
constructive research policies. Our experience the University 
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that the years went the number irrelevant projects for which 
port was asked became less and less. Also faculty member can decide for 
elf well advance before making application for travel allowance whether 
would justified. may safely predicted that with presidents and 
which have the confidence the faculty, dissatisfaction the part 
members rare, particularly policy observed conference prior 

Returning for moment again direct application members the faculties 
agencies making grants-in-aid, least large institution, would seem 
advisable that such applications made only with the knowledge the presi- 
dent and the advice and possible help the board research. This not 
interference with academic freedom, institution may have 
approaching the same sources for support far more significant projects which 
should receive prior consideration the judgment board research. Fur- 
thermore, may happen that independent application foundation carries 
with the implication that the requested support forthcoming the research 
board will recommend grant-in-aid from the university the same amount. 
certainly embarrassing when under such circumstances the project sub- 
sequently submitted the research board and found insufficient significance 
supported. also embarrassing the faculty members make arrange- 
ments with educational, industrial, other agencies for activities which cannot 
successfully carried out without financial support the part the uni- 
versity. The problems which may confront research board are many. 

Two other questions are intimately related university’s policy the 
matter research. One the question the disposition discoveries 
inventions for which patents may secured. Should the university the 
individual secure them? Who gets the royalties? Are the proceeds 
directly the general fund the university into research budget? 
large university has deal with these questions sooner later. Many precedents 
have been set and many systems are vogue. They are published the Journal 
the Patent Office Society, February, 1934, volume 16, number These should 
studied board research and solution arrived suitable their own 
institution. The University California after number experiments other 
directions, including the payment legal and other costs for securing patent, 
joint benefit discoverer and the university royalties, etc., has abandoned 
any right patent but offers its services through committee experts 
nominated the Board Research the appraisal discovery its 
merits for patent. The discoverer, however, can proceed independently 
the University, whether not has used laboratory facilities and University 
time developing his discovery. asks for committee experts and 
favorable report made, the University will refer the discovery the Research 
Corporation New York for further appraisal and such arrangements may 
wish make with the discoverer. The Research Corporation one the non- 
profit research agencies and generously supports research various institutions. 

board research can also service giving assistance formulating 
university policy for the use laboratories, such engineering laboratories 
projects supported industries state and federal governments. general 
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would seem wise that such projects restricted undertaking 

fundamental significance rather than the nature routine 
tests generally encroach facilities which should reserved for 
and laboratory teaching. 


pur 
Satisfactory policies have been worked out 
institutions including the University California. 

Any university which the necessary research atmosphere exists 
has developed team work between faculty, administration, 
readily arrive satisfactory modus vivandi all questions pertaining 
indirectly research function the university. 

Here venture quote some observations from address which 
some twenty years ago before the Second Pan-American Scientific 

“The Duty State-Supported Universities 
Economic, and Political Research and Publication Such 


Within less than the last quarter century there has developed 
our leading institutions learning rivalry attracting their 
men recognized leaders their professions. The demands these 
have made for opportunity for research and the inspiration the) 
brought with them has created our universities entirely new 
scholarship and scientific spirit, among both the faculty and 
advanced students. Students who their senior years 
opportunity closer contact with branch learning became 
with the idealism underlying the pursuit pure knowledge, and craved 
larger and more intense opportunities. Professors, finding among 
students material the proper training and spirit assist them 
research, gladly added their scheduled duties courses graduate st) 
and research, and thus came into being the graduate school the 
university. What have said true not only for pure science, under 
term, for the moment, including all learning that not applied, 
also for the applied sciences representing the professions 
medicine, law, and forth. 

the present time seem have reached third distinct 
the development the American university, consider the 
stage that during which the bachelor’s degree stood solely for broad, 
tural training, including the ancient classics, science, history, etc., 
second the stage when, addition, emphasis was laid 
instruction specific branches the junior and senior 
stage, then, would that the graduate school standing for still 
advanced study and research. 


Regard Scientific, Histo: 


the development the graduate school, the case the 


two stages development, the privately endowed universities the 
have led the way, but the State universities were quick respond 
the first two stages, and some them have been even quicker 
recognition the significance the graduate school. Does our 
into the duty State-supported universities the matter 
and publication possibly imply transgression the State 
field which should reserved for private endowment? Does 
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State universities should restrict themselves research which will 
immediate practical value the State and the Nation and that they 

leave the pursuit pure learning privately endowed institutions, 

mean that the advantages gained the States from fully devel- 
oped opportunities for research and publication, both pure and applied 
ng, have been conspicuous that the success the movement should 
set forth concrete terms extend helping hand such 
State universities have never themselves recognized their obliga- 
tion the matter graduate study and research have struggled 
vain gain the necessary support from their legislatures? The obligations 
nation regard research are longer debatable base our 
judgment the many and significant papers published this subject 
this country and the activities for the promotion research the part 
organizations learned men. The response faculty and administra- 
tive officers universities creating opportunities for research and 
publication, liberal men founding research institutions, and the 
cooperation State governments with the aims research men, are addi 
tional evidence the acceptance the principle. 

There does not seem exist then any essential difference the manner 
which State-supported, privately endowed, universities view their 
duties regard research. 

there, then, imperative reasons why State university should apply 
itself one kind research distinguished from another, and par- 
ticular should State university limit itself those researches which find 
important practical application the interests the State and the 
Nation? While State university should the service the people 
the solution practical problems and that respect should cooperate 
with the Government every possible way, this direct service the 
State and the Nation should not obscure the prosecution pure research 
that may not immediately translated into practice estimated dollars 
and cents. This, indeed, must the function research all universities, 
whether State-supported privately endowed. Nor can foreseen, 
the case the researches Faraday and innumerable others, what 


will the ultimate good the world research that the present time 
may seem have practical significance. the past, vast dividends 
will accrue from pure research. would seem wise for enlightened 
government support research the limit, for its results explored and 
applied, particularly the industries have become the chief source 
revenue taxation. the service which State-supported institution 
should render the community, finds additional duty that demanded 
from privately endowed institutions, and therefore the support research 
State institutions even more imperative than privately endowed 
institutions. Every university, course, may well emphasize those 
researches for which the opportunity lies its own door, but even that 
must not carried the extreme. Such restriction research would 
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tantamount provincialism. 
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What part can the members Sigma play bettering the 
opportunities institutions where have already 
that members the Society who find themselves institution 


facilities are meagre can much develop research atmosphere. 
about see very large number men and women who were initiated 


the Society this evening. Soon you will scattered all over the 
and you will charged carry and promote the ideals Sigm 


your new spheres activity. Remember that your allegiance, however, 
science alone but that you also have the mission carrying the spirit 
scientific approach the solutions problems into the world large. 


training fits you highly constructive citizens. one the best trai 


for citizenship. You should capable leadership actual participation 


the solution problems all fields public affairs. doing prove 


Sigma keeping your feet the ground and exercising clear 


thi +7 


unbiased judgment, sound vision, and scientific approach any and all problem: 


confronting state and nation. 
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POWER AND CIVILIZATION* 


background for what bring before you this morning, would 
you back with some twenty thirty thousand years time, 
may called the beginnings our civilization. 


When did our civiliza- 
What the test? 


Can pick any precise point time and 
general test and say that civilization found its beginnings the dawn 
two controlling features upon which our progress down through the 
lenniums has been based. And these are: 
Our ability utilize the material resources nature the improvement 
our conditions life; and 
Our recognition civilization cooperative enterprise. 
\nd find some point era time which seems meet these condi- 
ns, may back the days the old stone age and there find paleolithic 
beginning fashion flint chips into points for his spears and arrows 
crude knife forms for cutting, hammer forms for crushing; or, again, 
tness the development the bow and arrow combination—a most beautiful 
mplification transformations energy: first potential and vital the 
scular system the bowman; then potential and inorganic the potential 
ergy distorted elastic system (the sprung bow with arrow ready for 


and then, finally, the kinetic energy the arrow flight speeds 


towards its mark. 


Nome 


and subdued the use man. 


+ 


This invention the bow and arrow has always appealed 
most wonderful and noteworthy example the beginnings the 


reat advances science and engineering which our present-day civilization— 


its material aspects—is simply the outward expression. 


And there another beginning, perhaps the most basic all and without 


can imagine nothing that could called civilization—and that 
use fire under control. Greek myth, Prometheus stole fire from the 
Prometheus may indeed well taken 
the great prototype the scientist and the engineer; those two great 
whose part the advance civilization strive for better under- 
iding the way which nature works, and then apply this advancing 
wledge her laws the improvement the conditions human life. 

\nd again, not delay too long over these early beginnings, find 
far-away times, the boat builder, the bridge builder, the potter and the 
ver. Someone found how manipulate floating log and later how 
llow out fire and flint axe and utilize the laws fluid mechanics. 
found how fell tree across stream how utilize, perchance, 


Swinging grapevine, the prototypes the great bridge structures our 
wn day, 


Someone found how utilize the properties clay, first unfired 
later (perchance accident) when hardened and changed heat; and 
the ceramic industry modern times. 


Someone found how 
weave boughs, twigs, rush, reeds, grass and fibers—vegetable and 


Address the installation the Utah Chapter. 
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animal—into forms suited for protection, convenient carriers 


hold goods personal possessions; and the beginnings the 
our own times. 
would difficult, perhaps, more adequately sum the activiti 


modern civilization than the two words, making and moving. 


and move things; and for these gigantic activities making and 


which modern life largely consists, utilize the resources 
preted the engineer, terms what calls power. Power 


technically the capacity for doing work and work must done 
and wherever movement takes place against resistance. But how 


W 


make things without moving something against resistance and how 


move things without likewise overcoming some type form 
whole modern civilization, therefore, insofar expression 


and moving, depends the doing work, and hence adequate 


tinuous supply power. 


Now return for moment the dawn period which 


hasty glimpse, will clear, without discussion detail, that 
times, the muscular system the human body was the only available, 


the only utilized source power, transformed into the work making 
moving things, and the expression the life activities the 


chapter our civilization. 
Again will equally clear that those days, there was 


n 


the activities life, these beginnings what later develop: 


civilization, cooperative enterprise. The only law was that the fang 


claw and the club—if perhaps except the immediate family 


the centuries rolled by, however, there came about increasing 
life and its activities part, least, cooperative 


germ this can even find the early paleolithic times whi 


referred. One our cave man ancestors developed, perhaps chance, 
special skill the making flint arrow and spear heads. What 
than that should give more and more his time this work, thus accumu! 


these conditions, what more natural than that should trade his 


spear heads with others for the spoils the chase. 


| 


workers flint. similar manner may imagine origins for 


the potter, the guild the weaver and later times the guild wor! 


metal, whose prototype find Tubal Cain Biblical lore. 
can trace developments such these, least imaginat 


through the millenniums back the curtain written history, dow: 


the periods the lake dwellers the Dolmens Brittany; down 


the period myth and fable Assyria, Egypt and Greece, periods 
flower Grecian civilization. 

Here indeed find marked development the recognition 
cooperative rather than individual. the heydey Assyria, 
Greece, there were herdsmen and tillers the soil; there were 


and fishermen, craftsmen and tradesmen, judges and 


+} 


barter and trade and here beginning of, let call them, the guild 


ing store such objects beyond the measure his own needs; and 
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latter increasing degree with the passing years. 


making its way servant man. 


POWER AND CIVILIZATION 


wht, soldiers and sailors, priests and prophets, and through the manifold 
ition and specialization which civilization had reached those days, 

only some three four thousand years ago. Man had indeed come long 
juring the preceding 20,000 years the realization life cooperative, 


rather than individual. 


How much further advanced are ourselves, more recent times, the 

recognition this vital principle upon which true advance civilization 
ist question which can ask but which shall not attempt 
answer. 


now turn the other basic constituent our modern life, our ability 


draft the resources nature into our service, especially the matter 


things and moving things, find, the heyday these earlier civiliza- 
ns, only the smallest beginnings those developments which largely 
and provide the material content the life our own times. They 
found how bring their service the labor certain domesticated animals, 
winds were levied for the propulsion the ships those days; only, 
however, conjunction with the oar, moved human muscular effort. 
Definite advance had been made the adoption and use fire metal 
rking and ceramics. 

But all this there was nothing which even foreshadowed power the 
lern significance the term. Power servant man was yet unknown. 
lia block stone was moved, was through the expenditure the muscu- 


effort man domestic animals trained for the purpose. water was 


raised from well wherewith quench the thirst from river where- 


vith irrigate the the same agencies were employed. skill 
indeed been developed point, perhaps some directions, never exceeded 


even equalled our own day. The partnership with nature many ways 


gone far since the days the old cave man, but power, the modern 


technical sense the term, had part the civilization those days. 


All this not belittle but rather marvel the achievements those 
with what should term pitifully inadequate means—as witness the 
temple structures, the pyramids, temples and obelisks Egypt, the 
nonumental structures Babylonia and Assyria—all, effect, the expression 
man muscular effort. 


may indeed come some two three thousand years further and find only 


lerate change the degree the development man’s partnership with 
ture. Down the days the steam engine, now only some two hundred 
years ago, the work the world was still carried on, with exception only 


small degree, muscular effort, harnessing the winds for water-borne 


The power 
obtained falling water through the mill wheel was, indeed, gradually 


But only small degree does this change 
picture the world’s work the expression the destruction muscular 


finding its source the organic world rather than the great 


resources nature, our own day. 


now, contrast, modern times find the entire material fabric 
civilization built upon the utilization power our work. Specifica- 
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SIGMA QUARTERLY 


tion detail scarcely needed. 


The daily routine life, its materia 

only expression the energies nature trained our service. 
the meantime, specialization and the subdivision function 

and economic life have gone with parallel step and find now, great 


ment our social state given over activities which relate, directly 


the exploitation our natural sources power, various direction 
ing liberation, transmission and adaptation the manifold uses which 
come accept commonplace our everyday life. 

few centuries ago, such segment society was possible, becau 
was such service perform. So, continuously, does the increasing 
our life lead increasing complexity function, and 
ing segmentation and specialization our social and economic life. 


present material civilization? 


But what and where are the sources power; this basic constituent 


There are but two categories present-day sig 


and these are, coal, petroleum oils and natural gas the one 


and falling water the other. 
carbon and hydrocarbon compounds. 


The first category comprises substances made 
These substances owe their utilit 


the fact that between the carbon and the hydrogen which they 


and gravitation. 


posed, and oxygen—an ever-present, free-for-all constituent the atmospher 
there exists unsatisfied chemical affinity. 
stances with oxygen, the satisfying this affinity, heat becomes manifest 
and have learned through suitable transformations 
processes, how transform the energy, which the heat the express 
into movement against resistance. 


And the union 


And this, have seen, the 
work and the function what call power. 

The second great category, falling water, owes its efficacy the sun’s heat 
Water caught the sun’s heat, from oceans, lakes 
rivers and streams, from moist earth and green fields, carried over the 
places the earth, precipitated, caught high elevations and allowed flow, 
answer the urge gravitation, lower levels through our power-producing 
mechanisms; and again achieve movement against resistance and 
the falling water into our service. 


n 


moment’s thought shows fundamental distinction between 


categories the sources power. 


The first, carbon and hydrocarbon 
pounds, represents what may call bank deposit made nature 
geologic ages, and which drafts would honored soon man, 


gradually improving acquaintance with nature and her laws, might find 


utilize these deposits the improvement the conditions 
so, while these deposits were ready and waiting back the days 
man ancestors, only since some 200 years that have found the key 
unlock the secret their utilization the service our daily life. 
day day and year year are engaged presenting steady 
drafts these deposits, which, far know, nature not engaged 


principal. this, there obviously only one end—sooner later 


ANG 


tre 


replenishing any case rate adequate compensate for the magnitu 
our drafts. this respect, then, are the position man who, having 


bank deposit not subject interest, steadily engaged withdrawing the 
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POWER AND CIVILIZATION 
the other hand, power drawn from water, more commonly 
say, water power, comes seasonal annual dividend. And long 
the sun continues shine and long the earth continues have atmosphere 


hich water vapor can drawn the heat the sun, and long the 


seasons run their course, long may look for continuance these seasonal 


ids. respect this category, are more the position 


vho fortunate the possession deposit bearing interest, and which 


permitted draw from season season the interest account. But how 


will this interest account hold good? long the sun radiates heat, 
may say. But this very act radiation, now interpret nature’s ways, 
exhaustion. process which the capital stock the sun’s 
energy streaming off continuously into space, and which we, the earth, 
able capture only infinitesimal share. But this means the gradual 
exhaustion capital, without, far know, any compensating fresh 
deposits; and this procedure will, the end and the absence some cosmic 
interference, reduce our sun cold, dead state. The picture not cheerful 
and shall not dwell it. turning other aspects our subject, 

wever, may worth while note that the material expression our 

civilization apparently involves, not only the continued 
exhaustion sources power, but also broadly parallel, steady and con- 
tinuous exhaustion much the material with which clothe this civilization. 

The use many nature’s gifts, for example the metals which dig from 
the crust the earth, the iron and copper, the tin and zinc; their use, apparently, 
involves progress along one-way street. Utilization carries with some loss, 
without hope, apparently, full recovery regeneration. But this, again, 
typical, now seems, the whole trend the universe its present phase. 
[he universe seems running down, the phrase popular science. What 
the length this one-way street, indeed completely one way? 
there turn, reversal these processes exhaustion lying somewhere 
perhaps somewhere present but unknown us? These are 

uestions which can ask, but which cannot answer. 

But, charged these questions are with import the deepest significance 
some distant phase the evolution the universe, and more immediate 
ense the future the earth which find ourselves, let turn more 
immediately important phases the matter. 


Returning our picture the sources power divided under two great 
categories, one representing deposit which are engaged exhausting 
the principal, the other deposit yielding seasonal-or annual interest account, 
let take note different aspect the situation, which again involves factors 
basic importance our utilization these sources. This aspect relates 
the degree which potential power found concentrated matter. course, 

wer not power until liberated and expressing itself the doing 
work—the production motion against resistance—the making some- 
thing the moving something. But preceding this phase actual liberation 
and expression, find potential phase—that is, state quiescent readiness 
expressed, noted earlier, unsatisfied chemical affinity, as, for example, 
that between carbon and oxygen that between hydrogen and oxygen. this 
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SIGMA QUARTERLY 


sense can say that there potential in, for example, pound 

then, represents, the pound coal, certain concentration pow 

potential matter; and this degree concentration, matter {act 

amazingly high. Thus continue with our pound good coal. 

isfied chemical affinities between the constituents this coal the 

and oxygen the other are allowed become completely satisfied; 

the pound coal completely burned, and all the heat energy 

could transformed into power, would sufficient lift ton 

about one mile high against gravity. the case fuel oil and gasoline, 

amount per cent greater than this, and with natural gas, still more. 
Actually our processes for the transformation heat into power expressed 

work, are not capable yielding 100 per cent return. can transform 

into work only way process which involves the 


level temperature lower level, certain part the heat our 
disposal. And under the conditions are now able control them, 
portion let down greater than the portion usefully transformed; and, fur 
thermore, once let down have way getting back the higher ley 

except, indeed, the letting down elsewhere still greater amount. This 
all part that one-way street which earlier reference has been mad 
However, even under these limitations, are able realize the useful trans 
formation fractions the liberated heat varying from, let say, 
close per cent. And so, picturing the mind lump coal about 
size one’s closed first, and realizing that therein lies potential power 
able for the lifting ton dead weight height say one-quarter 
one-third mile, cannot fail profoundly impressed the tremendou 
concentration power which enjoy the exploitation sources such 
those involving carbon and the hydrocarbon compounds. 

the case water power, quite different. Here, again, its quiescent 
phase the power potential the form certain quantity water held 
elevation above the point which this potential power become trans- 
formed into actuality. That is, plain language, must have 
elevated above our hydraulic turbine. Now let see the difference what 
have called the degree concentration power matter, between 
pound coal and the same amount potential power expressed terms 
water elevated reservoir. simplify the picture, let assume that the 
level our reservoir 100 feet above our power house and hydraulic turbine 
Then the answer that represent the same potential power with 
pound coal, should require something over fifty tons water occupying 
some 1,700 cubic feet volume. make the same comparison with 
gasoline, the weight water becomes some seventy tons more than 2,2 
cubic feet volume. This tremendous disparity offset some degree 
fact that our hydraulic transformation are able realize larger per- 
centage useful effect, perhaps two and one-half times much, but 
with this difference, the figures become some twenty tons water and near! 
700 cubic feet volume for the pound coal, and say thirty tons wate! 
nearly 1,000 cubic feet for the pound gasoline. 
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POWER AND CIVILIZATION 

realize when drive gasoline filling station our car and say 
calmly “ten gallons please,” that are getting comfortably contained within 
volume about one and one-third cubic feet our tank, the equivalent, 
expressed terms water reservoir elevated 100 feet, carried, let say, 
trailer attached our car, 1,800 tons water occupying nearly 60,000 


cubic feet volume? Try imagine automobile trailer with roof garden 
carrying this load. 


milar comparisons hold, course, for steam for motor ships crossing 
the ocean. For trans-Atlantic crossing, the figures become fantastic and 
meaningless. 

purpose adducing these figures comparison bring into high 
relief the enormous degree concentration potential power which 
are the fortunate beneficiaries, when expressed terms coal, fuel oil, gasoline 
natural gas. 

These services transport all require that must take the source power 
supply along with us—in the automobile, motor bus and motor truck, for 100 
niles so; and perhaps the same rail; for several hundred miles least 
air, and for several thousand miles steam and motor ship. 

These sources power are thus unique their availability and high degree 
concentration, and other way, known present, could realize 
our various services transport, land, water and air. 

minor exception may made the trolley car and the railroad, the 
very small extent which the latter has been electrified. such cases the 
source power not carried the car with the train, but, nevertheless, 
the power may come from coal fuel oil, transformed and transmitted 
electrical form and picked the train car route. any case, how- 
ever, our great agencies transport, rail overwhelming part, water, 
air, motor car, motor bus motor truck, are all dependent these 
types concentrated sources power, and which the total supply limited; 
supplies which nature longer renewing (at least far know) and 
the ultimate exhaustion which only matter time. 

What then should wise and forward-looking policy dictate with regard 
methods and practices regarding these special sources concentrated power 

Some few things seem obvious. recognize any sense obligation 
future generations, recognize the fact that are the beneficiaries 
heritage which has come down from past ages and the result slow 

cumulation which each age generation has added its quota, and 
recognize this inheritance from the past implying obligation the future, 
then cannot evade the responsibility which now devolves upon us, using 
these resources nature such way pass future generations these 
gifts with the minimum impairment. 

this respect have peculiar responsibility with regard these sources 
concentrated power. essential and large segment the activities our 
modern civilization dependent these sources, and, far can now 
see, there are other sources capable adequate replacement. When they 
are exhausted, practically long before, man will confronted with the prob- 


substitutes from some source sources which are now 
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SIGMA QUARTERLY 


apparently, accepting curtailment some the activities whic! 
out our present civilization, and without which today would find 
strange and sadly shrunken world. 

Toward the end wise use these particular sources power, two 
will contribute: First, the utmost economy, the avoidance every 
waste the exploitation and use these bank deposit sources, and second, 
largest practicable development sources representing what have called 


interest account. Every unit power which can developed way water 


power—representing seasonal dividend from nature’s business 
that extent save expenditure from capital stock for which we, now, can 
renewal. This thought its ramifications might developed great deta 
but must hasten one two other aspects the problem. 

the first place will naturally asked, what about the magnitude 
bank deposits, what about our rate draft upon them and for how long peri 
have apparently adequate supplies? The answer seems vary 


according the form which these sources power are 


more, complete inventory the earth’s resources has, course, been 


and all estimates must accepted based the best information present 


available. Under these limitations, there seem coal deposits magnitu 
sufficient meet all demands (assuming the rate demand not increase 


too rapid pace) for long period time, apparently more than 


years, perhaps for some small multiple thousand. the case fuel 
the supply seems sharply limited with supplies sight with present met! 
extraction only some few decades. natural gas the supply still 
sharply limited both geographical distribution and amount, with 
well-assured supplies for perhaps only one two decades. 


addition there are supplies oil the ground not removed present 


methods exploitation, and oil shales which are now too expensive 
work comparison with other sources, and from which the oil supply may 


eked out perhaps for some further decades. And again, there are possibilities 


the partial transformation suitable grades coal into forms 


fuel. This is, effect, transfer from one form stored concentrated power 
which the supply relatively large, into another form which the supply 


nature more narrowly limited. 
These conditions not, however, affect the matter principle. Whether 


one decade one hundred, the terminal result seems inevitable. 


the present generation apparently need have apprehension for ourselves 
perhaps not for our children; some new adjustments may needed 
our grandchildren. But what are few decades few generations 
the life the human race the period since civilization may said 
have had its beginning. should consider these great questions, not 
ured our own personal interests; not the immediate concerns the 


decades which are within our own reach, but, rather, the entire 


advancing civilization from our man ancestors down our own 
and into the millenniums which lie the future. should fee! 


concern for what come 1,000 years hence, well interest what 
1,000 years ago. 
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the category daily dividend (at least clear weather). 
the conditions within the sun itself, however, falls rather into the category 


for the heating water for domestic use. 


POWER AND CIVILIZATION 


let turn the second question which will naturally asked, and 

is, how about substitute sources which may found, new discoveries, new 
nethods utilizing present known potential sources power? 

such possible sources which might properly enter into discussion this 
hase the question, mention may made the winds, the waves the sea, 
the tides, the heat the sun, the internal heat the earth, and vegetable sub- 
stances used directly transformed into more available forms (alcohols, for 

iple) and then used sources heat. 


the internal energy the atom. 


And these should perhaps now 


few words only with reference these various apparent substitute sources. 
winds have long been used for power restricted areas, chiefly for the 
pumping water. They belong the category “interest account,” since 
they depend nature’s cycles expressed terms weather; but the 
mount the dividend and its frequency are wholly capricious, best 
assurance continuity service. the wind, however, must 
credit the service marine transport. The sailing ship has indeed 
layed noble part the advance civilization, but even for water transport 
the wind has now been all but displaced coal and fuel oil. Moreover, where 
supply power required, assured both quantity and continuity 
service, the wind can give promise acceptable substitution for our con- 
ntrated coal and fuel oil sources. And while has given such splendid service 
the marine transport the past, can offer like service for transport 
land the air. only could find some way storing power, poten 
ial and quiescent, ready called when and required (as coal 
and hydrocarbon fuels) would long way toward making available 
apricious source supply, such the wind must always considered. 

The waves the sea fall into the same category interest account, 
ind likewise wholly capricious. Geographically, also, utilization would 
mited regions along the shores large bodies water. 

The tides, likewise, fall into the category interest account, dividends 
two per day, somewhat variable magnitude but known intervals time. 
also suffer under the limitation restriction regions along ocean coast 
lines, and furthermore are not readily susceptible furnishing continuous 
service. 

The same for the winds, only knew the secret which nature employs 

storing energy, coal and fuel oil, there would better promise 
service from the waves and the tides. with the winds, also, the 
waves and the tides offer prospect whatever use the service trans- 
substitution for coal and fuel oil. 

The heat the sun viewed from the conditions the earth, falls into 


Viewed from 


bank deposit. any case, relative any period time which might 


consider marking man’s occupation the earth, this source may con- 


unlimited, both extent and time. 
The heat the sun already service, limited way favored loca- 


The possibility power from 
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SIGMA QUARTERLY 
this source has also been demonstrated small way. However, 

here the limitation service only during daylight hours with unclouded 
and even then with marked variation output between sunrise, mid-day sul 
sunset. For anything approaching assured continuous service, supplementar clos 
supply from some auxiliary source would required; otherwise, again. 
could store the power when excess and use such storage when det 
the promise from this source would improved. Furthermore, the limitat 
geographically few favored locations such our own Southwest, 
this adequate substitute for our present sources. 
The internal heat the earth represents likewise vast reservoir potentia 
power, but present have adequate approach suitable method 


its exploitation. Energy the form heat there. How can mak 
available present problem toward the solution which 
progress has yet been made. 
Again the heat the sun and the internal heat the earth are both 
rather than quiescent They offer solution for the demands 


the service transport, the service which now derive from coal and fuel 


Heat its active phase must used the spot, speak. cannot put 
only when stored potential unsatisfied chemical affinities, that 
ceptible the enormous concentrations noted earlier and reason whic! 
becomes available our services transport. 
While, therefore, there are vast supplies energy lying near hand, 
the winds and waves and tides, the heat the earth and the heat the 
and while know something, least, the ways and means through 
might hope utilize these sources, one them, the present time, fall 
within the economic framework our present methods exploitation. While 
they are all physically possible, sources power, least some 
they are not economically feasible, and for services transport, wholl 
unavailable. 
Coming now the heat obtained from vegetation, direct transformed 
into alcohols, have here, after all, only the heat the sun expressed 
the time being potential form, the same for coal and fuel oil. The 
that are now enjoying, through these latter media, the locked sunlight 
past geologic ages; while present-day seasonal growths must consider 
seasonal dividends, least far our earth concerned, the other hand the 
from the viewpoint the sun the great central source, they must view 
series periodic drafts original capital supply. any case must ade 
remember that this possible source traces back, after all, the sun the ultimate 
source all life and activity our earth. However, these substances repre 
sent power stored up, potential, coal and oil, and hence available 
the services transport and such they represent bit silver lining 
the cloud, far this particular demand our present-day civilization 
concerned. But how substitute for the present vast world consumption 
fuel oils and gasolines, equivalent terms transformed 
can now scarcely imagine; nor, again, what influence this might have 


the areas required for food. But these are questions beyond the 
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POWER AND CIVILIZATION 


present inquiry. way, apparently, without profound readjust- 
ments our economic life, could bring about, this way, any large 
the sources energy supply which our present life 
sely geared. Nor, present, can see future dependent substitute 
sources energy such those noted, without involving readjustments 
national economics and the content daily life which ourselves would 
far from ready accept. 

With regard energy from the atom, can say but little the present time. 
would appear that there are here, locked up, incalculably vast stores 
energy, vast that comparison with our present known sources the figures 
seem fantastic. 

However, the present time have approach any method whereby 
these stores might unlocked economically, and subdued our service. They 
remain, therefore, only intriguing question mark our survey the future 

power the service civilization. 

Well, then, what the conclusion the whole matter? First, may 
that perhaps our apprehensions for the future are not fully justified. 
may admit that the way substitute sources power, way may found. 
Indeed regard past achievements science and engineering, must admit 
that this record would seem give good promise that way will found. The 
development adequate substitute sources power may appear more 
remote than any one half-dozen the great discoveries which mark the 
progress the past century. The point is, however, that our limited vision, 
the pathway seems dark; cannot see how from whence these substitute 
sources are come, such manner and degree, acceptably take the place 
those which now enjoy. 

This uncertainty, then, does leave with some sense responsibility toward 
the future. long cannot see some reasonably adequate assurance for 
children’s grandchildren, cannot divest ourselves responsibility toward 
them, respect these gifts nature which are freely and fully enjoy- 

And this leads directly the second question: Has our exploitation 
these resources nature the past measured the standards indicated 
earlier? particular has this exploitation been carried with recognition 
any special obligation the future? zealously and carefully avoided 
preventable waste? The answer must no! the contrary have, for 
the most part, given little thought the future; have shown too little con- 
sideration for any generation but our own. particular have failed give 
adequate recognition the sharp limitations which seem placed our 


supplies fuel oil and natural gas. With reference the generations which 
are follow, have acted selfishly rather than with the generous regard which 
should have been our guide. 

This perhaps strong indictment, but not, believe, beyond what the facts 
will justify. 

But granting this, what can done about it? sure that nothing can 
done effectively, except backed public sentiment. new legislation 


required, must framed and adopted the light aroused public senti- 
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SIGMA QUARTERLY 


the same aroused public feeling. 

And how shall public sentiment aroused? This the crux the 
matter, and this question have adequate answer. And again, 
this problem, may admit, not, perhaps, the most immediately urgent 
those which confront the present time. some respects seem 
crossroads the advance our civilization. never before, 
are confronted with problems which seem threaten the very 
our social and economic life. There are problems national and 
problems political and economic, problems social and industrial, problem 
capital and labor, tariff and free trade, problems crime and its contr 
punishment, problems health and sanitation, and perhaps most 
all just now, the problem the social state best fitted the conditions 
modern life, and the economic structure such state. 

Among this maze problems, perhaps too much hope that the 
lem wise and forward-looking policy regarding the use the resources 


nature ministering the daily routine our lives, should receive even its 


share consideration. Nevertheless the problem there, and while may not 


have the present urgency some these other problems which have named 
yet part the tangled maze through which groping 
way, our efforts find better adjustments the changing conditions 
these advancing phases our civilization have brought about. may admit 
least, some obligation generations yet unborn; that extent are part 
ners with them; and owe ourselves well them, that should 
these gifts nature with wisdom and with self-restraint. 

personal obligation the matter, perhaps will enough say 
find ourselves brought, directly indirectly, into phases 
with this problem the wise use the resources nature, let give fre 
ourselves the study the problem, and lend our aid and support 
effort the adoption wise and forward-looking measures our 
ment nature’s gifts. Only such measures, persuaded, can rel 
ourselves some measure just reproach the hands future generat 

cannot now change the past; can influence the future. May 
opportunity shall serve, contribute our share toward these ends and 
earn approval rather than reproach the hands those, whom are 
pass the task carrying forward the torch civilization, lighted 
past ages, come down through the millenniums, held for few 


swings the pendulum time, and passed those whose task 


will carry on. may strive justify stewardship these 
nature for the brief period during which they have been placed our hands 
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INSTALLATIONS 


THE UNIVERSITY UTAH 


The installation ceremony the Utah Chapter was held the Union 
the university campus, April 22, 1937. Representatives from the 


Kansas State, the Chicago and the Nebraska Chapters brought chapter greetings 


congratulations. Sigma members from the State Agricultural College, 
righam Young University, and from Ogden and Salt Lake City were 
ttendance. The speakers the installation banquet were the governor the 


Henry Blood, President Thomas the University Utah, President 


Harris Brigham Young University, President Peterson the Utah State 
College and President Durand. Doctor Durand gave the installa- 
address “Power and Civilization.” 


CARNEGIE INSTITUTE TECHNOLOGY 


The Carnegie Institute Technology Chapter was installed May 1937, 
Treasurer Pegram and Secretary Ellery. The installation ceremony and 
nquet were held the University Club. Speakers the dinner were Presi- 
ent Doherty the Institute, Doctor Jones the engineering faculty, Doctor 
undell, who was formerly connected with the faculty, and Doctor Hrdlicka. 
installation address was given the theatre the College Fine Arts 
Institute Dr. Ales Hrdlicka, curator, division anthropology, United 
States National Museum, “Recent Explanations the Far Northwest Relat- 
the Coming Man from Asia.” 


OREGON STATE COLLEGE 


chapter Oregon State College was installed May 12, 1937, President 
Durand. address before the convocation students and faculty the 
institution “Power and Civilization” formed important part the installa- 

program. (The address appears full this issue the QUARTERLY, 
page 83.) the installation banquet address was given Dr. Linus Pauling, 


+h 


the California Institute Technology, “Hemoglobin and Magnetism.” 
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MINUTES THE MEETING THE 

COMMITTEE SIGMA XI, WASHINGTON, 
APRIL 28, 1937 

The first meeting the Executive Committee for 1937 was held 

Room the Cosmos Club, Washington, C., April 28, 1937. The 


was called order 2.30 Present were: President Durand, 
Ellery, Treasurer Pegram, Professor Leuschner, Professor Stadler, 


Tessor 


W 
Miller, Professor Gortner, Professor Lund, Mr. Sweet; and invitation, 
Frank Van Vleck, one the founders Sigma Xi, Professor 
Mr. Norton the committee policy. Business was transacted follows 
Rice (President Durand) 
After full consideration Doctor Durand’s report 
Institute, which had been submitted the members the Executive 
tee one month prior the meeting, was 
Voted: request the petitioners present formal printed 
for consideration the Executive Committee its next meeting, December 
Massachusetts State College (Professor Parker) 
After full consideration Professor Parker’s report his visit 
Massachusetts State College, which had been submitted the members 
the Executive Committee one month prior the meeting, was 


Voted: request the petitioners present formal printed 
consideration the Executive Committee its next meeting, December 


Wellesley College 


the December, 1936, meeting the Executive Committee, the Pres 
was authorized appoint official visitors make survey the conditions 
Wellesley College, and subsequently the President appointed Prof. George 
Baitsell Yale University and Secretary Ellery act such 
The official visitors presented report their findings, and was 


Voted: That the petitioners requested present formal printed 
tion for charter for chapter Sigma for consideration the 
tive Committee its next meeting, December 28. 


Radcliffe College 


the December, 1936, meeting the Executive Committee, the Pres 
dent was authorized appoint official visitors make survey the 
Radcliffe College, and subsequently the President appointed Prof. George 
Baitsell Yale University and Secretary Ellery act such capacit 
official visitors reported that the students science Radcliffe 
their undergraduate and graduate work under the instruction 
College professors; that the graduate students science their 
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THE EXECUTIVE COMMITTEE 


the Harvard University scientific laboratories; that the candidates 

the doctorate from Radcliffe have the same type examination and 
meet the same requirements the Harvard College graduate students. The 
ial visitors called attention the fact that the membership Radcliffe 
College Chapter Sigma Xi, one were established, would consist 
iduals who are already members the Harvard University Chapter, and 
that this situation presented unique problem. The 


Executive Committee 
idered the problem from all angles, and after considerable discussion 


was 


Voted: That the Executive Committee prepared receive and act 
upon petition for charter for chapter Sigma Radcliffe College 
when, and if, such petition, duly signed considerable number the 
members the Harvard faculty who are also members the Radcliffe faculty, 
presented. 


University Florida 
the December, 1936, meeting the Executive Committee informa- 
about the equipment and resources and progress the University 


Florida, supplementary information which the Executive Committee had 
ilready received and studied, had been received. 


The Committee that 
meeting voted postpone action until special report regarding the Uni- 
versity Florida could made and studied. the interim between the 


December, 1936, meeting and the Washington 1937 meeting special visitor 
had surveyed the conditions the University Florida and made report. 


view the findings this report, the Committee 


Voted: That the petitioners the University Florida requested 
present formal printed petition for charter for chapter for consideration 
the Executive Committee its next meeting, December 


INFORMAL 
University Alabama 


Information about the equipment and resources and finances the Uni- 
versity Alabama has been under consideration the Executive Committee 
since 1932. Supplementary information submitted during 1936 was sent 
the members the Committee one month prior this meeting. 


The con- 
ditions the institution were fully and sympathetically considered. 


was 
Voted: That the Committee not yet prepared recommend that the 
next step the procedure for the granting charter for chapter 
taken, namely appoint official visitors make survey the equipment 
and resources the University Alabama, and that the matter possible 
petition from this institution laid the table for future consideration. 


University Georgia 


Information about the equipment and resources and finances the Uni- 


versity Georgia has been under consideration the Executive Committee 


lor some years. Supplementary information submitted during 1936 was sent 
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SIGMA QUARTERLY 


the members the Committee one month prior this 
conditions the institution were fully and sympathetically considered 


It 


Voted: That the Committee not yet prepared recommend 
next step the procedure for the granting charter for 
taken, namely appoint official visitors make survey the 
and resources the University Georgia, and that the matter 
petition from this institution laid the table for future 


Virginia Polytechnic Institute 


the June, 1936, meeting the Executive Committee, the Secreta; 


the Virginia Polytechnic Institute insofar they related the 


ing curricula. the meeting the Executive Committee held Atlan 


City December, the Secretary reported that had not been able 


the report that Committee, and the matter possible petition for 


for chapter the Virginia Polytechnic Institute was made special 


business for the Washington meeting. The Secretary stated that 


the Engineering Committee had made its inspection the Virginia Po! 


technic Institute, the report was not yet available. was therefore 


Voted: That further consideration possible petition for 


for chapter the Virginia Polytechnic Institute postponed 
future meeting. 


West Virginia University 


the December meeting the Executive Committee additional 
tion regarding the resources the West Virginia University was 


considered, and the Committee instructed the Secretary 


information among the members the Committee month prior 
Washington meeting. After full discussion, was 


the President authorized appoint official visitor 


the West Virginia University for report some future meeting the 
mittee. 


Lawrence College 


ust prior the December, 1936, meeting the Executive Committee, 


Secretary received detailed information about the resources and equipment 


Lawrence College Appleton, Wisconsin, conjunction with the work 


Institute Paper Chemistry, which associated with that 


Committee instructed the Secretary distribute this information among 
members the Committee one month prior the Washington meeting. 


information thus presented was given careful study and received sympathet 


and full consideration the discussion that was based upon such stud) 
was 


Voted: That the Secretary instructed inform the possible petitioners 


Lawrence College that the institution not the type which 
policy the Society the Sigma establish chapters. 
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THE EXECUTIVE COMMITTEE 


PETITIONS 
iversity Southern California 


Secretary reported that just prior the meeting had received 
information about the resources and equipment the University 


Southern California, which was presented the Committee. was 
oted: That the information regarding the University Southern 


California manifolded and submitted the members the Committee 
early date possible for consideration the December meeting. 


Treasurer Pegram and Secretary Ellery reported that the George Wash- 
ington Chapter was installed February 22, 1937, and that the 


installation ceremony formed prominent part the mid-winter 
convocation that institution. 


Doctor Durand reported that the Utah Chapter had been installed 
April 22, and that the installation had been attended the governor 
the state and the president the university, and the presidents 
Brigham Young. University and the State College Logan; and 
further, that the installation address was given before the entire student 
body the university. 


was reported that the installation the Carnegie Institute Tech- 
nology Chapter was scheduled for May and the installation the 
Oregon State College Chapter was scheduled for May 13. 


accordance with the amendments the constitution adopted the 
thirty-seventh annual convention, the organization Sigma club must 
receive the approval the Executive Committee. The Secretary reported 
that had received several requests for authorization organize clubs. 
Before taking action upon these particular requests, the Committee was 
the opinion that certain general principles connection with the organiza- 
tion clubs should Accordingly was 


Voted: That the membership the club should not less than twelve 
members associates Sigma Xi; 


bho 


That clubs should hold least two meetings each academic 
year, with attendance not less than ten the club 
membership 


w 


That clubs should make annual reports their activities the 
National Secretary. 
Requests were then presented from groups 
University Vermont 


Hamilton College 


University Mississippi 
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SIGMA QUARTERLY 


was 


That the organization Sigma clubs these 
authorized under the conditions formulated. 


SPECIAL RULINGS 


The Smith Chapter requested ruling the eligibility 


English who had done special work the influence 
seventeenth and eighteenth century the literature those per 
was 


That work that character did not come within 
fields science recognized Sigma Xi; and that 
the Smith Chapter that the Chapter prepare and 
professor English illuminated scroll expressing 
recognition the value the work done. 


The Rochester Chapter requested ruling the eligibility archa 


membership the Society. was 


character the research work done the individual; 
before decision could reached detailed information about the 
ter the work the individual archzologist should presented 
Committee. 


The Iowa State Chapter requested ruling three matters: 


The national constitution requires that before any individual 


declared member associate Sigma Xi, the individual 
sign the constitution. The Chapter pointed out that members 
associates-elect were sometimes 
initiation meeting; and that while the constitution made 


sible for chapters provide for the initiation such individ 
might happen that those individuals would not 
the institution affix their signature the 


Voted: That chapter could secure the signature suc! 
individual separate sheet which could pasted 
containing the constitution. 


The national by-laws state that “the expenses delegates 
ventions shall provided the chapter sending 
tion presented was, the chapter does not pay the expenses 
delegates conventions, the chapter that account not 
represented the annual conventions? was 


Voted: That this particular by-law was adopted 
vention order that all chapters might understand that 
delegates national conventions were not met 
national treasury, and further, that while the by-law ques! 
states that delegates’ expenses shall “provided” 
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sending them, the by-law does not state the form such provision 
shall take; and further, that Section Article VIII the 
national constitution, each chapter entitled representation 
not more than three delegates each convention, regardless how 
the expenses such delegates are paid. 


definition the word “neighboring” used Section (b) 


Article III the national constitution was requested. was 
That the decision regarding what constituted neigh- 
boring institution should left each chapter. 


The Lehigh Chapter requested definition the word “research” used 
the translation the motto the Society. was 

That the definition the word “research” should left 
each chapter. 


membership Sigma club limited those who are already 


members and associates Sigma Xi. The Connecticut State Club 
requested permission elect “guest members.” was 

inform the club that under the terms the constitution 
authority could not granted elect members, and instruct the 
secretary suggest the club that the terms “permanent guests” 
“affiliated guests” could applied such individuals the club might 
desire have connected with it. 


the terms the national constitution, Section (c) Article IV, 
chapters are authorized vote nominations for members and asso- 
ciates presented the committee nominations, and affirmative 
vote three-fourths the chapter members present necessary for 
election. The Washington State Chapter raised the question whether 
was authorized provide for absentee votes case unavoidable 
absence member from the meeting which the election takes place. 
was 

Voted: That such provision not necessary, view the require- 
ment definitely stated Section (a) Article the national 
constitution, which requires that the committee nomination mem- 
bers and associates determines the eligibility candidates, 
the chapter votes only those candidates presented the com- 
mittee nominations. 

The Washington State Chapter also raised the question 
whether the committee nominations had authority change the 
recommended status candidate; that is, nominator and seconder 
recommended candidate for associateship, the nominating committee 
empowered change the recommendation nomination for mem- 
bership, and vice versa? was 

Voted: That the nominating committee had such authority, but 


that should make the change only after consultation with the nominator 
and seconder. 
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SCIENCES RECOGNIZED SIGMA 


the December, 1936, meeting the Executive Committee 
tary reported that pursuant directions given him previou 


had called the attention all the chapters the list sciences 
recognized Sigma the 1929 convention. reported that 
recent election and initiation one the chapters, four members had 
selected from the field agricultural economics and farm 
Members the committee pointed out the difficulties that such situa: 


created, particularly when these individuals made application for 


with other chapters which limited elections the fields science 


recognized Sigma Xi. was 


Voted: That President Durand confer with the officers the 


tle 


ipte 


invite representatives sit with the Executive Committee some 


meeting for discussion the matter. 


ELECTION MEMBERS ALUMNI CHAPTERS 


The District Columbia Chapter requested the Executive 


fix the number members elected 1937, accord 


the constitutional provision given Section Article was 


Voted: That the District Columbia Chapter should authoriz 
elect number members not exceed percent the 


bers the chapter. 


GRANTS-IN-AID RESEARCH 1937-38 


10. 


was 


appropriate sum not exceeding $2,000.00 for grants 
research for 1937-38. 


For 1937 AND COMPARISON FIGURES FOR 1936 


1936 EXPENDITURES 


1937 Proposed 1936 


Budget Budget 
Secretary’s office 
(a) Salaries, clerical assistance... $4,400 
(b) Postage, express, telegrams, 
stationery, supplies ......... 1,000 


5,400 5,500 
(c) (Semi-Centennial Fund) 
Follow-up letters 


600 
Postage these letters.... 900 
200 


45 
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Typing minutes Executive 
Committee since 


preservation and binding.... 
Addressograph (electric) .... 195 
Filing cabinet and trays...... 200 
395 
QUARTERLY—four issues 2,400 2,200 
Engrossing charters—four ............... 185 100 
expenses Sigma lecturers...... 1,500 


’ 


$15,260 $12,380 


FORMATION FOLDER FOR CHAPTER SECRETARIES 


174.65 
869.67 
2,490.48 
91.60 


$16,055.69 


Voted: authorize the Secretary prepare and distribute among chap- 


secretaries folder information about the duties chapter secretaries, 
particularly they concern chapter relations with the national organization 


was 


That the next edition the national constitution should contain 
history Sigma given the Semi-Centennial History and Record 


the Society. 


The chairman the committee Sigma lectures, Professor Stadler, 
reported the itineraries the lecturers for the current academic year 


Prof. Ernest Lawrence: 


Virginia Polytechnic Institute, Blacksburg, Va......... May 
University Virginia, Charlottesville, Va.............. May 
West Virginia University, Morgantown, Va......... May 
University Cincinnati, Cincinnati, Ohio.............. May 
Western Reserve University, Cleveland, Ohio.......... May 
Mayo Foundation, Rochester, May 
University Idaho, Moscow, May 
Oregon State College, Corvallis, May 
Prof. Harold Urey: 
University Oklahoma, Norman, April 
Kansas State College, Manhattan, Kan................ April 
Indiana University, Bloomington, 
University Wisconsin, Madison, April 
Swarthmore College, Swarthmore, pril 
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Prof. Kunkel: 
Stanford University, California 
University Colorado, Boulder, Colo 
University Missouri, Columbia, 

Prof. Painter: 
Swarthmore College, Swarthmore, Pa................ March 
Brown University, Providence, March 
Michigan State College, East Lansing, Mich.......... March 
University Missouri, Columbia, Mo. ............. March 
University Arkansas, Fayetteville, Ark............ March 
Louisiana State College, Baton Rouge, La............ March 


Prof. Edgar Allen: 
Tulane University, New Orleans, La............. 
University Alabama, University, Ala...... 
Virginia Polytechnic Institute, Blacksburg, 
University Maine, Orono, 


Professor Stadler stated that comments from chapters 
lecture tours completed date were unanimous their enthusiasm over 
latest movement the Society the promotion research. Many chapters 
had expressed their desire and intention have one more such 
during the academic year 1937-38. Preliminary inquiries 
among publishers regarding the publication the Sigma lectures for 
and several prominent publishing firms had expressed definite interest 
proposal. was 

Voted: That the plan Sigma lectures carried out 1937 

continued 1938; 

That sum not exceed $1500 appropriated defray 
traveling expenses the 

That the committee lectures and publications conti 
with Professor Stadler chairman, Prof. Kirtley Mat 
and one other named the (It was 
gested that the third member the committee 
the lecturers the current series) 

That members the Executive Committee send 
Stadler suggestions regarding topics and lecturers 
1938 series. 


AMENDMENT THE CONSTITUTION 
the thirty-seventh annual convention, several delegates 
with the national officers called attention the fact that while the 
authorized the annual convention grant charters for chapters, aut! 
was given revoke charters, and that conceivably conditions 
which the good the Society would furthered such 
was 
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ted: That the following amendment the constitution presented 
the thirty-eighth convention with recommendation for favorable action 
That there added Article the constitution Section reading 
petition that charter established chapter revoked shall 
referred the President the Society, who shall refer the Executive 
Committee for consideration. the Executive Committee present the 
petition revoke charter the convention with recommendation 
favorable action, charter may revoked three-fourths vote the 
convention. 
THIRTY-EIGHTH CONVENTION 
President Durand asked for suggestions lecturers give the six- 
teenth annual Sigma lecture given under the joint auspices the 
and the Society the Sigma Xi, Indianapolis, December 
The following lecturers were recommended for the consideration the 
President 
Lewis, California 
Wood, Johns Hopkins 
Simon Flexner, Rockefeller Institute 
Irving Langmuir, General Electric Company 
Swan, Bartol Research Foundation 


WILLIAMS MEMORIAL CELEBRATION 
1937 The Secretary reported that April the Cornell Chapter celebrated 
with appropriate program the fiftieth anniversary the election Henry 
Shaler Williams into the Society. The principal address the occasion was 
given Professor Leuschner “Research Function Universities.” 
Three the founders the Society were present—Col. Frank Van Vleck, 
Prof. Charles Benjamin Wing, and Mr. John Knickerbacker. The national 
were represented Doctor Lund and Secretary Ellery. The June 
issue the QUARTERLY will contain complete account the celebration. 
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COMMITTEE 


The final session the meeting the Executive Committee 
jointly with the committee policy. this session many questions con- 
cerning the present activities and future development Sigma were dis- 
cussed. Among them were: 


The use the Society’s income; 


The editorial control the QUARTERLY 
The incorporation the Society. 
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CHAPTER OFFICERS 


List Furnished the Secretaries the Chapters 


Iowa State College 

Swarthmore ........ Brinkmann....... MacLeod...... Creighton..... 
Calif. Inst. of 

Kansas State ....... Nabours...... Martha Kramer..... Laude........ 
Col. Medicine, 

Massachusetts Inst. 
Georg Washinet | | | R. N. Jones 
Carnegie Inst. 
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OFFICIAL ANNOUNCEMENTS 
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SIGMA EMBLEMS 
All insignia the Society are available only through the 
the National Secretary. They are made various styles and sizes 
and white and yellow gold. Orders for these insignia are 
through chapter secretaries, and must prepaid. Information 
styles and prices may obtained from chapter secretaries 
National Secretary. 


DIPLOMAS FOR MEMBERS AND ASSOCIATES 


These diplomas are available any quantity cents 
Orders should sent the National Secretary, should 
whether for members associates, and should accompanied 


check. 
INDEX CARDS 


Index cards for newly elected members and associates are 
able gratis upon requisition from chapter secretaries the Nation 
Secretary. These cards should made out duplicate, one 
being retained for chapter files and one set being sent the Natio: 


Secretary for filing the permanent records the national orga: 


zation. 
NATIONAL CONSTITUTION 


Printed copies the National Constitution, containing all amen 
ments date, and all recent interpretations made the natio: 
officers request chapters, are available cents each 
the National Secretary. 


CHANGES ADDRESSES 


5 
Chapter secretaries are asked send the National 
October each year changes their enrollment lists follows 
Names and addresses deleted from the previous list Nan 
and addresses added previous list; Changes addresse 
those previous list who may have moved new 
since the list was submitted. 


SIGMA STATIONERY 
Stationery the official color the Society now 
all chapters and clubs per 100 sheets and per 100 
The letter sheets bear the Society’s seal embossed white but 
printing. The envelopes are the official square envelopes used 
national officers. Printed heading the sheets and printed 
cards the envelopes can provided cost, when desired 


Epwarp 
National Secretary, Sigma 
Union College, 
Schenectady, 
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